The predictive power of the outer gap model of high energy emission from pulsars is used to analyze the Parkes Multibeam pulsar survey. We find that most of the radio pulsars of the Parkes catalog are not γ-ray emitters according to the outer gap model. The sample of possible new γ-ray pulsar detections for AGILE and GLAST is given. That includes thirteen new excellent candidates. Four new positional coincidences between EGRET detections and Parkes pulsars are found, but for which we discard a physical association. The consequences of applying a new electron density model in assigning the pulsar distances are explored. The new model systematically reduce the distances to the pulsars, corrections can be as large as 90%, increasing their fluxes and affecting the detection prospects.
INTRODUCTION
The Parkes multibeam pulsar survey (PMPS, now containing 468 objects) is a large-scale survey of a narrow strip of the inner Galactic plane (|b| < 5
• , 260 • < l < 50
• ; Manchester et al. 2001) . PMPS pulsars are generally thought to be potential counterparts of EGRET unidentified sources. However, only a handful of them are superposed with EGRET detections, and even less can be considered a plausible counterpart (e.g. D' Amico et al. 2001; Camilo et al. 2001; Torres et al. 2001b) . PMPS pulsars are also thought of as natural candidates for new γ-ray detections by AGILE and GLAST missions. Nevertheless, this is strongly dependent on the high energy emission model assumed. Predicting which pulsars can (or cannot) be emitting γ-rays is essential in determining if these models are correct.
THE OUTER GAP MODEL LOOK AT THE PARKES CATALOG
There are basically two kinds of models for high energy emission from pulsars. In polar cap models, charged particles are accelerated in charged-depleted zones near the poles of the pulsar. γ-rays are produced through curvature-radiationinduced γ-B pair cascades (Harding 1981) or Compton-induced pair cascades (Dermer & Sturner 1994) . For outer gaps, particle acceleration occurs in charged-depleted regions in the outer magnetosphere. There are two outer gap models: thin and thick outer gaps. Here we shall use the thick outer gap scenario because it can be applied to all radio pulsars, including mature ones (this is the case of most pulsars in our sample, whose mean characteristic age is 500 kyr).
In the thick outer gap model (Zhang & Cheng 1997) , the size of the outer gap, f s , is limited by pair production between the soft thermal X-rays from the stellar surface and the curvature photons with energy E γ ( f s ) emitted by the primary e ± accelerated in the gap. The energy of the soft X-ray photons, E X ( f s ), is determined by the backflow of the gap's e ± . Therefore E X ( f s ) is also a function of the gap size. Using
2 , the size of the outer gap (the ratio between the outer gap volume and R 12 , where P is the pulsar period and B 12 the magnetic field in units of 10 12 G (see Zhang & Cheng 1997; Zhang & Cheng 1997; 1998a,b for details). It should be noted that f s is bound to be less than 1 for this model to make sense. The γ-ray luminosity is:
12 P −4 erg s −1 . The integrated flux on Earth is then given by
Here,Ē c is an average energy of the radiated photons,Ē c ∼ 10 −3 (P/B 12 ) 3/28 erg, ∆Ω is the beaming angle, and d the distance to the pulsar. The theoretical efficiency of the model η th = L γ /Ė results in η th ∼ 83B −12/7 12 P 26/7 . These formulae has been compared with data for the observed γ-ray pulsars, and for 350 radio pulsars with ages above 1 kyr and known γ-ray flux upper limits (Zhang & Cheng 1998a , see also Zhang et al. 2000) . Zhang & Cheng (2002) have considered the outer gap model in relation with the soft gamma-ray repeaters, and Anchordoqui et al. (2002) used an outer gap scenario to study the neutrino production in X-ray binaries. Tables 1 and 2 show PMPS pulsars for which f s < 1. Columns show the pulsar name, the period and period derivative, the characteristic age τ = P/2Ṗ, the spin-down luminosity (Ė = 4π 2 IṖ/P 3 , with I = 10 45 g cm 2 ), the magnetic field (assuming a dipole model,Ė = 2.8 × 10 31 B 2 12 P −4 erg s −1 , with B 12 being the magnetic field in units of 10 12 G), the distance (obtained using the model by Taylor and Cordes 1993) , f s , the theoretical expected efficiency, the γ-ray luminosity, the flux on Earth (assuming 1 sr beaming), and the comparison of the predicted flux with the sensitivity of forthcoming satellites. A y-mark represents that the flux is above AGILE (GLAST) sensitivity, considered as 5×10 −8 (2 × 10 −9 ) photons cm −2 s −1 , respectively. It is clear that different beaming fractions can change the verdict on which pulsar will be possible to observe. Thus, the detection marks y and n are only indicative of what can one expect, but are not to be considered final predictions. On the contrary, PMPS pulsars not contained in these tables are unable to produce γ-rays if the outer gap model is correct, no matter any other possible uncertainty in distance or beaming angle. 1 Table 1 contains pulsars for which the efficiency is less than 20%, as for the observed 3EG γ-ray pulsars. Table 2 lists pulsars which have f s < 1, but produce much larger values of theoretical efficiencies. 60% of these pulsars haveĖ 33 /d 2 < 0.5, which has been often used as an indicator for a low probability of detection (e.g. Thompson et al. 2001) . While these pulsars could still be plausible outer gap γ-ray pulsar candidates from a strictly theoretical point of view, they are not phenomenologically favored.
In the thick outer gap model given by Zhang & Cheng (1997) , the effects of magnetic inclination angle (α) are not taken into account (Zhang & Cheng 2002) . Under these effects, f s transforms into f s × c(α) where c(α) =1, 0.9, 0.83, 0.70, 0.57 for inclination angles of 45, 55, 65, and 75 degrees (Cheng 2002) . However, although f s will vary with α, its value at R L /2, where R L is the radius of light cylinder (see Cheng, Ruderman & Zhang, 2000) is a sensible approximation. In addition, most of the Parkes pulsars having f s > 1 have indeed f s ≫ 1, and so the α-dependence is unimportant here.
PULSAR DISTANCES
The distances given in the PMPS were obtained applying the model for the Galactic distribution of electrons given by Taylor and Cordes (1993) . Recently, Cordes and Lazio (2002) presented an improved model for this distribution. We have used Cordes and Lazio's (2002) NE2001 code to compute these new distances using the dispersion measures given in the PMPS. Tables 1 and 2 give, as well, the newly computed distances and fluxes (separated by a /-symbol). These values affect the detection criterion for the AGILE mission. Using the newest electron model, there are 14% more f s < 1 pulsars with fluxes above the AGILE threshold. Note, however, that changing the distances to these new values does not affect the sample of possible outer gap pulsars: The latter is constructed using only intrinsic pulsar parameters.
POSITIONAL COINCIDENCES
There are four EGRET sources now found to be spatially coincident with newly discovered PMPS pulsars. Table 3 shows these new positional coincidences, obtained using FORREST (Sigl et al. 2001) . In all these cases, the efficiencies required to produce the γ-ray sources are η ≫ 1000% (even for the reduced NE2001 distances), making the potential associations unphysical. None of the pulsars contained in Table 3 has f s < 1.
The possibly variable source ) 3EG J1824−1514 has been proposed to be result of inverse Compton emission from a microquasar (Paredes et al. 2000) . Although there are (considering all catalogs) three pulsars coincident with this source none pose a challenge for the microquasar interpretation. There are three pulsars in the 3EG J1903+0550 error box, but none is energetic enough as to produce it. 3EG J1903+0550 is also coincident with SNR G39.2−0.3 (Romero et al. 1999) , which is in turn co-spatial with a giant molecular cloud. Torres et al. (2002) have shown that the interaction between the molecular cloud and the SNR could produce most of the flux observed by EGRET, similar to the case of G347.3-0.5 (Butt et al. 2001 ).
CONCLUDING REMARKS
In the framework of the outer gap model of γ-ray emission from pulsars, we have theoretically computed the γ-ray luminosity, the theoretical efficiency, and other parameters for all radio pulsars listed in the current version of the PMPS. Most pulsars (82% out of 468 reported in the latest release) are not γ-ray pulsars if the outer gap model is correct. Should AGILE or GLAST detect γ-ray emission coming from PMPS pulsars not contained in Tables 1 and 2 , a different high energy emission should be operative. This is a definite prediction valid independently of our ignorance of the beaming angle or the distance. Tables 1 and 2 then Table 1 ( fs < 1, η th < 0.2); stars represent pulsars in Table 2 ( fs < 1, η th > 0.2). 
